The effect of 11 marine-derived cryptides was investigated on proliferation, differentiation 
accumulation was also monitored after various times of exposition.
Material and methods

102
Material
obtained from female/62 years/Caucasian. The growth and differentiation media for pre-106 adipocytes, the nutrition medium for adipocytes and supplements for each medium were 107 purchased from PromoCell.
108
The antibiotic solution containing Penicillin 10,000 U / ml and Streptomycin, 10 mg / ml was 109 from PAN Biotech. GmbH (Aidenbach, Germany).
110
MTT (3-(4.5-dimethylthiazolyl)-2.5-diphenyl-tetrazoliumbromide), DMSO, Caffeine, Oil red
111
O stain and Bradford reagent were from Sigma-Aldrich (Saint-Quentin Fallavier, France).
112
Synthetic peptides were purchased at >90% of purity from GeneCust (Dudelange,
113
Luxembourg). Purity of each peptide was checked after solubilisation in adequate buffer and 114 their molecular mass and aminoacid sequence were confirmed by HPLC ESI-MS. 
Cell Culture
116
HWP cells were cultured according to the manufacturer's instructions with slight 117 modifications. Briefly, cells not exceeding 4 passages were cultured at 37 °C in a humidified 118 5% CO 2 atmosphere and grown in a preadipocyte Growth Medium (GM) with 1% antibiotics
119
(proliferation stage).
120
For adipocyte differentiation, confluent cultures (Day 0) were stimulated to differentiation 121 with pre-adipocyte differentiation medium (DM) containing d-Biotin 8 μg/ml, insulin 0.5 122 μg/ml, dexamethasone 400 ng/ml, isobutylmethylxanthine 44 μg/ml, L-thyroxine 9 ng/ml and ciglitazone 3μg/ml. After 4 days, medium was changed to the adipocyte nutrition medium To detect the effect of marine cryptides on the viability of HWP during proliferation stage,
133
HWP were seeded in 96-well culture plates at a density of 5000 cells/well and cultured in GM
134
with or without 100 µM of marine cryptides. After 24 h or 72 h of treatment, 25µl MTT
135
(5mg/mL) were added to each well. The plates were incubated at 37°C for 4 h, followed by 136 the addition of DMSO (200 μl/well), and incubated at 37°C for 10 min. Optical density (OD)
137
was measured at 570 nm using UV spectrometer Devices versa Max microplate reader 138 (Molecular devices, California, United States). Non treated-cells were used as control.
139
To detect the effect of some cryptides on the viability of HWP cells during differentiation 140 stage, cells were cultured with 100 µM of marine cryptides from day 0 to day 12. MTT assay 141 was carried out on days 3, 6, 9 and 12 using the method described above. 
187
Relative quantification values were expressed using the 2 -∆∆Ct method: the amount of target 188 message (PPARγ, C/EBPα, aP2, GLUT4, LPL, or AGT in mRNA treated adipocytes) was 189 normalized to the internal reference (β-actin) and compared to the calibrator (PPARγ,
190
C/EBPα, aP2, GLUT4, LPL, or AGT in untreated adipocytes).
191
The primers were validated by testing PCR efficiency using standard curves (95%≤ efficiency 192 ≤105% 
281
The mRNA expression level of LPL, GLUT4, aP2, and AGT were also down-regulated by IY 282 treatment ( Figure 6A , B, C, D) but in a lesser extent. However, LKP did not affect gene 283 expression except for aP2 whose expression increased.
284
We then investigated whether, after 8 days of treatment during differentiation, GPL and IY
285
could suppress adipogenesis through the PPARγ and C/EBPα pathways. GPL and IY significantly down regulated mRNA expression of PPARγ (p<0.05) ( Figure 6E ) and C/EBPα 287 (p<0.01) ( Figure 6F ). However, the effect of IY were weaker than the one of GPL: the relative 288 mRNA expression of PPARγ and C/EBPα were decreased to 0.70±0.09 and 0.47±0.01,
289
respectively, compared to the control cells after GPL treatment ( Figure 6E, F decrease of GPDH activity, a marker of late adipocyte differentiation only for GPL and IY.
341
Since GPL and IY seem to affect at least partially adipocyte differentiation, we next 342 investigated the expression of adipocyte specific genes at the same stage of cell cycle to 343 determine their potential mechanism of action.
344
The adipocyte differentiation process is coordinated by two major classes of transcription 
347
These two key regulators of adipogenesis mediate the acquisition of adipocyte phenotype and 348 act synergistically to promote adipogenesis (Rahman et al., 2008) .
349
We measured in the current study the expression of LPL, GLUT4, aP2, AGT, PPARγ, and further work will be undertaken to measure the role of GPL and IY on the insulin pathway. 
